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Introduction
Since the oldest central bank was establishes (Bank of Sweden -1668), the central banking have suffered many changes. Besides their traditional tasks, the majority of central banks was set for and serves the government's interests for many years. The most important changes in central banks governance have taken place in the last three decades: due to the DOI: 10.1515 DOI: 10. /raft-2017 expanding of inflation in the '70, many countries adopted reforms through which they have conferred more independence to central bank.
In some cases the older institutions were basically reorganized (Bank of England, for example), but in other cases the new central banks were established (the 15 new central banks of the former Soviet Union countries, for example). Moreover, the most recent established central bankEuropean Central Bank -was created at the time the single currency euro was adopted, in order to manage monetary union and it was given with a high degree of independence. All these institutional reforms implied the improvement of central bank law or adopted of a new one (in the case of new established central banks), at the same time as institutional objectives, practices and structures were revised or implemented (Crowe & Meade, 2007, p. 69) . In many cases the price stability was set as main goal of central bank's monetary policy.
Central Bank Independence

The Necessity of Central Bank Independence
The central bank independence's issue is as old as the central banking, having been discussed from hundreds of years. Maybe, the first important remarks regarding the independence belong to David Ricardo (1824), who sees the independence of central bank, as the "autonomy from the government and nonfinancing of budgets" (Fraser, 1994, p. 1) . The issue of central bank independence has gained an increasing importance once the inflation was spreading worldwide during the '70 and a new phenomenon was arisen -stagflation.
Furthermore, some studies, carrying out beginning with '70, consider that central bank independence might be a solution of time inconsistency problem -a problem discussed in the theory developed by Kydland & Prescott (1977) and Barro & Gordon (1983) . These economic theoreticians showed that time-inconsistency problem occurs since the policies judged to be the best at the present time for the future are no longer the best when the future period starts and, in consequence, they aren't put into practice (Richard, 2003, pp. 1-3) . Instead, discretionary policies would be implemented, which, in fact, are inflationary policies, because a central bank that implements a discretionary monetary policy is pressured by politicians to force the economy to develop more rapidly than its limits and to decrease the unemployment. Thus, the result of this policy would be a higher inflation on the long term, because the economy is not able to go over its potential GDP and its natural rate of unemployment on long term (Kydland & Prescott, 1977 , Barro & Gordon, 1983 .
To avoid the problem of time inconsistency, two solutions might be putted in practice. On the one hand, Rogoff (1985 Rogoff ( , p. 1187 found as solution to this problem to delegate the monetary policy to an agent that is highly adverse to inflation and isolate it from the government, explaining why a lot of countries have established "an independent central bank and choose its governors from conservative elements of the financial economy". On the other hand, Walsh (1995, p. 164 ) identified other solution, namely to give a strong commitment to the central bank for keeping inflation under control, "by making the central banker's employment contingent on achieving prespecified inflation targets". In both cases, a higher independent central bank could implement the monetary policy necessary to get lower inflation (Crowe & Meade, 2007, p. 70) .
Consequently, there are two special risks which threat the central bank independence (Fraser, 1994, p. 2):
• the policy makers' and politicians' tendency to boost the economy further than its potential;
• the governments' temptation to accumulate budgetary deficits and cover them through financial resources borrowed from central bank.
In order to face these risks, central banks should have a higher independence, because monetary authorities are more distressed regarding the stability of in comparison with politicians.
The Critics to Central Bank Independence
Although there are arguments that support the importance of central bank independence, there are two serious arguments against this issue (Eijffinger & de Haan, 1996, p. 16) . First argument insists on the fact that an independent central bank is not democratic accountable to the public, being invocated mostly by the Anglo-Saxon countries. Several researchers view monetary policy as comparable to other tools of macroeconomic policy. Consequently, it should be completely decided by the representatives that are elected in a democratically way. So, this approach implies a direct participation of political authorities in conducting of central bank's policy.
Nevertheless central bank independence and democratic accountability could be carried out in diverse manners, through separating the tasks between executive authority and monetary authority.
The second argument against central bank independence is concerned about the potential damages caused to macroeconomic policy coordination (Eijffinger & de Haan, 1996, p. 18) . A number of theoretical researchers have given attention to the conflict that may occur when the government is responsible of fiscal policy and the central bank is responsible of monetary policy. The both authorities focus on their own priorities regarding their goals and may decide to work together or not in putting into practice of their policies. If the government and central bank choose to not cooperate, a conflict of interests between their policies is expected to appear. Nevertheless this literature concentrated on lack of policies coordination has some shortcomings. Trying to surpass the limitations of such researches, Debelle (1993 , cited by Eijffinger & de Haan, 1996 concluded that the objectives of fiscal policy have an impact on both the central bank independence and the rate of inflation. In its opinion central bank independence could decrease inflation, but it could lead to a lower social welfare, as well, and the optimal level of the central bank conservatism relies on public's dislike to inflation and output fluctuation.
Definition of Central Bank Independence
Central bank independence in relation with the executive authority (government) was placed into the centre of many studies during the recent decades and, thus, there are various meaning of this concept. Some of them are presented below.
Friedman (1962, cited by Eijffinger & de Haan, 1996 , p. 1) was speaking about central bank autonomy, arguing that this can be seen as a relation between central bank and executive authority that is similar to the relation between judiciary and executive authority. The judiciary should act only according to the law given by the legislature, and it may be forced to act in a different way only on the basis of a change into law.
According to Hasee (1990 , cited by Eijffinger & de Haan, 1996 Debelle & Fisher (1994, p. 197 ) have discussed about two types of independence, namely goal independence and instrument independence. "A central bank has goal independence when it is free to set the final goals of monetary policy" without the interference of the government. Therefore, a central bank that enjoys independence in setting its goal may choose, such as, that "price stability was less important than output stability and act accordingly". In fact, this type of independence is associated with Grilli, Masciandaro & Tabellini (1991) approach of political independence. Debelle & Fisher (1994, p. 197) consider that "a bank that has instrument independence is free to choose the means by which it seeks to achieve its goals". If the central bank's objectives are accurately set in an agreement with the executive authority, it doesn't have goal independence. But the central bank can enjoys instrument independence if it chooses the ways through which it aims to accomplish the pre-allocated goals (Debelle & Fisher, 1994, p. 197) . Fraser (1994, p. 3) 
Measuring Central Bank Independence
Though to measure the central bank independence is a delicate matter, during the time different indices were developed, most of them focusing on legal independence. The most largely used legal indicators of central bank independence were constructed by Alesina (1988) Eijffinger & Scharling (1992) . Although all indices are founded on comparable criteria that describe legal independence, they sometimes provide very different results.
First attempt to measure the legal independence belongs to Bade & Parkin (1988, p. 3-4) , who made a revolutionary research grouping a number of central banks in four categories depending on the degree of legal independence. Taking in consideration 3 matters -1) the connections between the central bank and the executive in making of monetary policy; 2) the role of government in appointment procedures of members of central bank's policy-making organs; 3) the grade of financial control exercise by the executive over central bank -the authors granted a score of 1 to the least independent central banks and a score of 4 to the most independent central banks.
On the basis on the unpublished paper of Bade & Parkin (1988) , Alesina (1988, p. 40) constructed an index of central bank legal independence, considering that the level of independence relies on at least four factors: 1) the institutional and official relation between central bank and government; more exactly, who appoints governing body members of central bank, whether executive's official are presented in central bank's board and if specific policies require government' agreement; 2) the informal relations and contacts between central bank's members and government's officials; 3) relations between the central bank and the government regarding budgetary and financial matters; and 4) macroeconomic relations between the central bank and the executive; for instance if there exist some rules that put pressure on central bank to accommodate fiscal policy. Similar to previous authors, Alesina ranks the central bank from 1 to 4. Grilli, Masciandaro & Tabellini (1991) conceived an index of legal independence that is the sum of their indicators for assessment of political independence and economic independence, and ranges from 3 to 13. There are three features of monetary regime that influence political independence, namely 1) the "procedure for appointing" the monetary authority governing bodies' members; 2) the relation between "these bodies and the government" and 3) the central bank's "formal responsibilities" (Grilli, Masciandaro & Tabellini, 1991, p. 366) . The economic dimension of independence was assessed by taking in consideration 1) the government' intervention in deciding "how much to borrow from the central bank" and 2) the "nature of monetary instruments" controlled by the monetary authority (Grilli, Masciandaro & Tabellini, 1991, p. 368) . Eijffinger & Scharling (1992, p.13 2) resolution of conflicts that arise between the government and the central bank regarding monetary policy and the involvement of the monetary authority in budgetary procedure; 3) the relative importance of price stability in comparison with other monetary authority's objectives stipulated in the chart; 4) fixing some restrictions on the ability of monetary authority to lend funds to public institutions. By aggregating these criteria, their index ranges between 0 and 1.
Central Bank Independence and Inflation
Numerous studies have focuses on the relation between central bank independence and inflation, but empirical results are not concluded. On the one hand, some studies demonstrated that there is a negative relationship between central bank independence and rate of inflation, other could not prove the existence of such correlation.
Constructing different central bank independence indices, early cross-country researches (Alesina, 1988; Grilli, Masciandaro & Tabellini, 1991; Cukierman, Webb & Neyapti, 1992 , Alessina & Summers, 1993 Eijffinger, Schaling & Hoeberichts, 1998) have found that a higher independence of central bank is significantly linked with a smaller rate of inflation in developed economies. But the negative correlation was not validated for developing countries. Moreover, the improvement in evolution of inflation obtained by increasing independence of central bank was accomplished without reducing economic growth (Grilli, Masciandaro & Tabellini, 1991, p. 376) .
In the meantime, several transition economies and emerging countries adopted reforms that gave their central banks higher level of independence. Thus, many following studies have also included in analysed samples the transition and developing countries. Using the same codification employed by Cukierman, Webb & Neyapti (1992) Daunfeldt & de Luna (2008) demonstrated that the stability of prices was reached before the central bank enjoyed a higher level of independence. They concluded that central bank independence cannot be responsible for achieving a low level of inflation.
Employing data for the end of the year 2003 provided by database of IMF regarding central banks law, Crowe & Meade (2007, pp. 71, 74) recalculated the legal independence index introduced by Cukierman, Webb & Neyapti (1992) , by included in the sample 27 additional countries (12 developing countries and 15 transition economies in central Europe and ex-Soviet Union). Their investigation showed that the apparent inverse relationship between central bank independence and inflation does not exist at the level of the entire sample. But when they separated the countries into two groups -industrial countries and, respectively, developing countries -the inverse relationship was evident only for the group of transition countries in central Europe. Hayo & Hefeker (2002, p. 669 ) reviewed the theoretical arguments and empirical support for central bank independence as a necessary and/or sufficient instrument for attaining price stability. Their finding was that central bank independence "is not a sufficient condition" for attaining the stability of price, being just "an instrument among many" for achieving low inflation. Moreover, the independence of central bank "is not a necessary condition" for attaining this goal, while "it may be the appropriate solution" for several economies. Daunfeldt, Landstrom & Rudholm (2014, p. 4) have extended the study of Daunfeldt and de Luna (2008) , taking in consideration 131 countries where central bank reforms have possible been engaged. They found that central bank independence have contributed to achieving a lower inflation "but only when countries with historically high inflation rate are included" in the sample. However, countries experiencing smaller rate of inflation have decrease it with no institutional reforms conferring higher independence to central banks.
Central Bank Independence and Inflation in EU-28
In this article, we intend to analyze the relation between inflation and the central bank independence. The analyzed sample includes the 28 member countries of the European Union. The analyzed period is 2008-2012. The data source for inflation is Eurostat, and data from Garriga (2016) study was used for the independence of central bank. The central bank independence was calculated by Garriga (2016) using the methodology proposed by Cukierman, Webb & Neyapty (1992) .
The methodology used to show the impact of the independence of central bank on inflation is the regression of panel data. The number of included observations is 140. The econometric model used is as follows:
Where: INF -rate of inflation; CBI -central bank independence; ε i -the residual variable; α and β -the coefficients whose values we want to estimate.
Analyzing the inflation rate histogram (graph no. 1), it is observed that the asymmetric coefficient is 2.39, lower than the value of a normal distribution, indicating the presence of a right asymmetry, ie the righthand tail is longer. The kurtosis coefficient has a value of 14.07 greater than 3 (in the case of normal distribution), which is a larger vaulting than normal distribution, ie leptokurtic. The Jarque-Bera test, which allows us to analyze the distribution of the residue, leads us to reject the null hypothesis, the test results show that the residue does not follow a normal distribution. Regarding the series of independence of central bank, it is clear from the histogram (graph 2) that the asymmetric coefficient has a negative value, lower than the threshold of a normal distribution, which means that the analyzed distribution has a negative asymmetry, ie it is lengthened to the left. At the same time, the kurtosis coefficient has a value of 9.09, which indicates a higher distribution than the normal one, thus being leptokurtic. Analyzing the way the series is distributed with the values of the level of independence in terms of symmetry and the coefficient of kurtosis, we can say that the values do not pursue a normal distribution law. Interpreting the results of the JarqueBera test shows that the residue does not pursue a normal distribution; the probability coefficient resulting from the test is insignificant. According to the initial regression, which included the 28 countries, it is noted that with an increase in the central bank independence by one percentage point, inflation increases by 1.8375 %, so we can say that there is a positive correlation between the two variables. Dumiter & Şoim (2010) also had a positive relationship in their study conducted on a sample made of 40 countries (20 emerging economies and 20 developed economies) in the period [2005] [2006] [2007] [2008] [2009] . Using the test Student, it can be noticed that the level of independence is an explanatory variable less relevant to inflation rate (the probability of impact being 24 %). The outcome may be influenced by the fact that the analyzed period is post-crisis, being the period when monetary policy decisions and legislative regulations adopted to mitigate the financial crisis were not traditional, sometimes resorting to unconventional measures. The determination report shows that the central bank independence in EU Member States is not the only explanatory factor for the inflation rate, since its value is only 19 %.
Current studies suggest that there is a negative correlation between inflation rate and independence of central bank in the recent years (in which the central banks in advanced economies have not fought with high inflation, but rather with a low inflation for a long time). According to these studies, a constant negative relation between inflation rate and independence of central bank over time and in economies stayed intact if we consider a narrower measure of independence that perceives the autonomy of the central bank in the choosing and using of monetary policy instruments. Instead, the importance of broader independence measures was reduced in a time when central banks had to take on other tasks. So, we divided the initial sample into three sub-samples. Thus the second regression includes countries (Sweden and Denmark) where central bank independence is less than 0.51. The obtained results show also a positive relationship between the variables analyzed. In the third regression, the negative relation between inflation rate and independence of central bank can be observed. This sub-sample includes countries (EU 26) with a central bank independence more than 0.51. The obtained results are in line with those obtained in the literature. The negative relationship is also found in the last regression.
Conclusion
Central bank independence has been placed in the centre of many studies during recent decades. Several researchers have argued that a high level of central bank independence is related to a small inflation. This is the reason for way an increasing number of developing countries have applied institutional reforms that confer a more independence to their central bank. But some recent studies have put under the question the existence of the negative relation between independence of central bank and rate of inflation, but they could not come with arguments against the central bank independence.
Investigating the evolution of inflation in EU-28 in connection with the state of central bank independence, we discover that for countries with a central bank independence of more than 0.51, the relationship between the two variables is negative. But for countries with values lower than 0.51, the relationship is positive. It seems that precisely these values of Sweden and Denmark influence the positive relationship achieved in the first regression.
Nowadays, some researchers consider that the financial crises put de central bank independence under threat, but a recent study showed that more than 90 % among central bank governors (of 55 questionnaires received from central banks' governors) and more than 89 % among academics (of 156 questionnaires received from academic economists) felt that central bank independence has change little or not at all (Blinder, Ehrmann, de Haan & Jansen, 2017, pp. 3, 38) .
